This study was conducted to investigate the effects of incorporating different ginger forms and levels on the growth performance, physiological and immunological responses of broiler chickens exposed to chronic heat stress and the consequent effects on antioxidant status and microbiological traits of chilled and frozen meat. Two hundred and eighty broiler chicks were randomly distributed into to 7 dietary groups with 4 replicates (10 chicks each). Group one (control) fed corn-soybean meal basal diets which met the strain requirements during starting, growing and finishing periods. Groups 2, 3 and 4 fed control diet supplemented with 1%, 1.25% and 1.5% ginger aqueous extract respectively. Groups 5, 6 and 7 fed control diet supplemented with 100 mg, 150 mg and 200 mg ginger oil extract/kg diet respectively. Control group had significantly (P ≤ 0.05) the lowest body weight and body weight gain during grower period. The results indicate the accumulative effect of ginger in improving live body weight. Feed intake was significantly influenced by treatments only during starter period, in contrast feed conversion significantly influenced during the different periods. Neither level nor form of ginger affected hemoglobin, hematocrit, MCHC, heterophilus, heterophilus/lymphocytes ratio (H/L) and antibody titer against NDV and H5N1.Ginger aqueous extract caused significant (P ≤ 0.05) decreases in lymphocytes ratio compared with oil extract. Ginger forms significantly influenced bacterial total count, staphylococcus aureus, total coliform count and faecal coliform of both, chilled and frozen meat, where ginger oil extract recorded significantly (P ≤ 0.05) lower values than ginger aqueous extract. Influences of ginger forms and levels on antioxidant status of chilled and frozen broiler meat were insignificantly. Experimental treatments had significantly lower 2-thiobarbituric acid-reactive substance TBARS than control treatment of both chilled and frozen broiler meat. Treatment groups recorded significant decrease in total bacterial count and insignificant decrease in staphylococcus aureus, total coliform count and faecal coliform. In conclusion, the results of this study suggested that ginger supplementation in different forms and levels improved broiler performance, physiological and immune responses and quality of chilled and frozen meat. Although, we suggest that more studies are needed to determine the effect of combination of ginger oil and aqueous extracts supplementation.
INTRODUCTION
In recent years there has been a rapid increase in organic poultry production. This development is a response to an increase of consumer demand for food that is perceived to be fresh, wholesome and flavorsome, free of hormones, antibiotics and harmful chemicals, and produced in a way that is sustainable environmentally and without the use of gene-modified (Blair, 2008) . This method is based on the avoidance of usage of chemical compounds in poultry diets at all or in a very low level for sake of consumers (Saleh et al., 2014) . Due to the detrimental effects of antibiotics as a growth promoter, a wide range of additives had been used to improve the performance of birds. Some of the products that have been tested to try to achieve these goals include probiotics, prebiotics, organic acids, and plant extract (Griggs and Jacob, 2005) .Various plant extracts have received increased attention as possible antibiotic growth promoter replacements (Hernandez et al., 2004 and Uddin, 2014) .Thus herbs could be expected to serve as safer alternatives as growth promoters due to their suitability and preference, lower cost of production, reduced risk of toxicity, minimum health hazards and environment friendliness. Ginger "Zingiber officinale" is one of the most widely used spices and it is a common additive and the rhizome of this plant is one of the most commonly used medicinal herbs. Several pharmacological effects of the Zingiber plant had been reported such as antiulcer effect, antioxidant effect, potent antibacterial activity, potent antifungal activity and anthelmintic activity (Rafiee et al., 2013). Ginger contains several compounds including gingerdiol, gingerol, gingerdione and shogaols (Zhao et al., 2011). Adel and Parkash (2010) reported that gingerole is the main phenolic compound and once degraded gives shogaols, zingerone, and paradol. Zingerone and shogaols are found in small amounts in fresh ginger and in larger amounts in dried or extracted products. Zingerone is also produced from gingerols during this process. Body weight, bodyweight gain and FCR showed significant differences between 0.1% and 0.2% ginger and control (Mohamed et al., 2012) . Ahmed et al. (2014) reported that the highest total body weight gain was obtained by the birds fed 1% ginger root powder. Birds on ginger infusion had a better performance for all traits studies; there was a 29. 07, 16.60 
MATERIALS AND METHODS
Twelve hours after receiving new hatched chicks, two hundred and eighty broiler chicks were allotted to 7 dietary groups with 4replicates (10 chicks each).Group one(control) fed corn-soybean meal basal diets which met the strain requirements during starting (1-10 days), growing (11-24 days) and finishing (25-40 days) periods (Table, 1 ). Groups 2, 3 and 4 fed control diet supplemented with1%, 1.25% and 1.5% ginger aqueous extract respectively. Groups 5, 6 and 7 fed control diet supplemented with 100mg, 150mg and 200mg ginger oil extract respectively. Experimental groups were approximately kept under the same environmental conditions (temperature and relative humidity) which were daily recorded at noon during the experimental periods from 25 th May to 3 July and their averages/period were calculated and shown in Data of experimental treatments were statistically analyzed by using the two ways analysis of variance to detect the effects of ginger forms and supplementation levels. Also data of all experimental treatments were analyzed by using one way analysis of variance to detect the best treatment between them. Variables showed significant differences at F-test (P≤0.05) were compared to each other's using Duncan's Multiple Range Test (Duncan, 1955). The statistical procedures were computed using SPSS (2007).
RESULTS AND DISCUSSION

Growth performance:
Results from this study indicated insignificant differences in body weight and body weight gain concerning ginger forms and levels during the different periods (Table, 4 . This may be due to ginger showed cumulative inhibition of lipid peroxidation thus exhibiting their synergistic antioxidant activity (Shobana and Naidu, 2000). The improvement on growth and health may be due to the biological functions of ginger to enhanced digestibility, anti-oxidant, anti-helmitic and anti-microbial, anti-fungal activities and properties and the prevention of gastric toxicity (Rafiee et al., 2013). According to the data in Table 5 feed intake and feed conversion was not significantly affected by ginger form during the different periods. Moreover a significant difference in feed intake and feed conversion were not observed in response to ginger level during grower and finisher periods. These results agree with Dieumou et al. (2009) who found that insertion of different levels of ginger oils in diet had no effect on feed intake, similarly Fakhim et al. (2013) found no significant difference in feed intake of broilers fed different levels of ginger aqueous extract. Moreover different levels of ground ginger root had no significant effect in feed intake (Mohammed, 2015) . Feed intake was significantly influenced by treatments only during starter period, while feed conversion significantly influenced during the different periods except for finisher period. Only supplementation of 150mg in the form of oil extract during starter period significantly decreased feed intake but other treatment groups did not significantly differ from control group during the different periods. The different responses of feed intake during the different periods can be explained by the average of ambient temperature during starter period which was 39.20°C (recoded at 12 at noon), although this temperature was slightly higher than optimal temperature during this period. In contrast the average ambient temperature during grower and finisher periods were 38.5°C and 37.85°C respectively, which were too high than optimal temperatures. This result was in accordance with the general trend observed in heat stress broilers where, impacts of heat stress in chickens exhibit less feed intake (Gao et al., 2015). For every 10 °C increase in ambient temperature above 20 °C, there is a 17 % reduction in feed intake (Habibian, et al., 2014). 
Quality of chilled and frozen meat: Carcass characteristics and antioxidant status of chilled and frozen meat:
The results in Table 7showed that ginger forms and levels had no significant differences among them with respect to carcass characteristics and antioxidant status of chilled (4 days at 4°C) and frozen (60 days at -20°C) broiler meat except for the effect of ginger level in dressing%. Experimental treatments had significant effect on dressing% and TBARS for chilled and frozen meat. Experimental treatments had significantly lower TBARS than control treatment. Significant decrease in TBARS depending on ginger levels and forms in chilled and frozen meat agree with several authors. Where, dietary ginger supplementation 
Microbiological properties:
Ginger form significantly influenced bacterial total count, Staphylococcus aureus, total coliform count and faecal coliform of both chilled and frozen meat (Table, 8) , where oil extract recorded significantly (P ≤ 0.05) lower values than aqueous extract. The only significant treatment and level effects were observed in total bacterial count of frozen meat. Contrariwise, treatments had no significant effect on other bacterial parameters of chilled and frozen meat. Total bacterial count of frozen meat and all bacterial types of both chilled and frozen meat had no significant differences in response to levels and treatments effect. CONCLUSION In conclusion, the results of this study suggested that ginger supplementation in different forms and levels improved broiler performance, physiological and immune responses and quality of chilled and frozen meat. Although, we suggest that more studies are needed to determine the effect of combination of ginger oil and aqueous extracts supplementation. 
